Organic agriculture is one of the fastest growing industries in the United States (U.S.). Organic food sales are growing at a rate of more than 20 percent annually, totaling $7.8 billion in 2000 [1] . 1 Advocates of the recently introduced national organic standards predict that their introduction will further enhance the growth of the organic sector.
The process for the establishment of national organic standards dates back to the late 1980's when the organic sector started lobbying for their introduction. In 1990, Congress passed the Organic Foods Production Act mandating the USDA to establish regulations for the organic sector [2] . The National Organic Program (NOP), a marketing program of the USDA Agricultural Marketing Service, developed national organic standards and established an organic certification program after a decade long debate involving producers, processors, retailers, consumers, environmentalists, scientists and certifying agents. The new national organic standards of the NOP were finally specified in 2000 and were to be fully implemented by 2002.
One of the main objectives of the NOP is to "assure consumers that agricultural products marketed as organic meet consistent and uniform standards" [2] . Organic food products are what economists call credence goods, that is, consumers are unable to observe the process though which the product was produced even after the product's consumption. Because of the credence nature of organic food products, consumers have to rely on product labels as their primary source of information regarding the nature of the product. In this environment, the clearer the content of the label, the more potent is the signal conveyed through it. Prior to the establishment of national organic standards, there was uncertainty as to what the organic label implied about the nature of the product bearing it. In part, the uncertainty involved the presence or absence of genetically modified (GM) ingredients and/or any form of genetic engineering in the production of a product labeled "organic."
The new national organic standards removed this uncertainty by explicitly specifying the methods, practices and substances that should be used in the production of agricultural products labeled and sold as organic. According to the NOP regulations, all natural (non-synthetic) substances are allowed in organic production and handling, and all synthetic substances, genetic engineering, ionizing radiation and sewage sludge are prohibited [2] .
The introduction of the NOP is expected to have important implications for the organic sector as well as for the GM and conventional food sectors. The reason is that the NOP has explicitly linked the markets for organic and GM food products through the provision that food labeled as organic should be GM-free. It should be noted that due to the alleged "substantive equivalence" between GM products (GMPs) and their conventional counterparts, there is no mandatory labeling of GMPs in the U.S. Conventional and GM products are marketed together as a non-labeled product. Given the inability of the American consumer to observe the nature of the non-labeled product (GM versus conventional) under the current no labeling regime, purchase of organic-labeled food provides the only option available to consumers averse to GMPs. In effect, the new national organic standards have made the organic label equivalent to a "GM-free" label.
In a recent study the effect of the NOP on consumer purchasing decisions and welfare under no labeling of GMPs was examined. A simple model was developed to account for differences in consumer willingness to pay for products with different levels of interventions in their production process. The analysis focused on processed food products, where both the physical characteristics and the process attributes of the available products (i.e., organic, GM and conventional) are indistinguishable to consumers. In such a case, consumers must rely entirely on product labels for informed consumption decisions.
Analytical results showed that the nature and magnitude of the market and welfare effects of the NOP depend on the level of consumer aversion to interventions in the production process, the market share of the GM product in the total production of the non-labeled product (which determines the probability that the non-label product consumed will be GM), the level of consumer uncertainty regarding the content of the organic label prior to the NOP, and the distribution of consumer preferences and the effect of the NOP on the price of the organic product.
The results suggest that as long as there is no price increase in the organic product due to the NOP, the introduction of national organic standards will result in an unambiguous increase in both the market share of the organic sector and aggregate consumer welfare. The magnitude of this increase will be greater, the greater the level of consumer aversion to GMPs, the market share of GMPs in the production of the non-labeled product, and the level of consumer uncertainty regarding the organic label prior to the NOP. The increase in aggregate consumer welfare results from an increase in the utility of two different consumer groups. The first group includes consumers with intermediate levels of aversion to interventions in the production process who switch their consumption to the organic product as a result of the NOP. The second group includes consumers with relatively high levels of aversion to interventions in the production process, who both before and after the NOP consume the organiclabeled product but receive greater utility after the NOP knowing that the organic label is a GM-free label.
The introduction of the NOP, however, could result in higher certification and segregation costs for the organic sector due to the requirement that products labeled "organic" must be GM-free. In this case, if the higher costs are passed on to consumers through higher product prices, then the market and welfare effects of the NOP are ambiguous. For relatively high price increases and small enhancement in utility from the consumption of the organic product (due to low levels of consumer aversion to GMPs and/or low consumer uncertainty regarding the organic label prior to the NOP), the NOP is shown to benefit the conventional and GM sectors by reducing the market share of the organic product while causing consumer welfare to fall. Interestingly, under certain combinations of price increases and utility enhancement values, while the NOP causes the market share of the organic product to fall, it causes aggregate consumer welfare to rise. This outcome occurs when the welfare loss incurred by consumers who switch their consumption from the organic to the non-labeled product (due to the higher price of the organic product after the NOP), is smaller than the welfare gain realized by consumers with high levels of aversion to GM products (who are now assured of the GM-free nature of the organic-labeled food).
Overall, the effect of NOP on the market share of the organic sector and aggregate consumer welfare is sensitive to the price effect of the certification and segregation costs required in assuring the GM-free nature of organic-labeled food. As long as the increase in the price of organic-labeled food is not significant, the new national organic standards are expected to have a positive impact on both the growth of the organic sector and aggregate consumer welfare.
